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Load Conditions

PSD guidelines require that air quality impacts be evaluated at minimum, intermediate, and
maximum load conditions due to the variability of emission rates and stack exit conditions as a
function of operating load. However, the Knauf facility can only operate at 100% load, so no part
load modeling will be performed.

Meteorological Data

Meteorological data for the modeling will be based on five (5) years of hourly surface data from
the Redding airport, covering the period 1987-1991. Concurrent upper air mixing height data
was obtained from the nearest available source in Medford, Oregon. The data is pre-processed
for input into the ISCST3 dispersion model. This period matches the years used in the original
PSD application.

Terrain Data

The terrain surrounding the facility is considered complex, which is characterized by terrain
features above the effective stack height of the forming stack. Since complex terrain modeling
was required, digitized terrain in 30 meter increments out to 48 kilometers in each direction from
the plant was obtained from the United States Geological Survey. The ISCST3 model will
perform a linear interpolation using the nearest four (4) points in the terrain file.

Land Use Classification

Land use within 3 km of the proposed project site was evaluated in the original PSD application.
The Auer classification procedure resulted in a rural determination since 70% of the area
surrounding the facility was classified as rural. Therefore, rural dispersion coefficients will be
used for future modeling.

Receptor Grid

In order to thoroughly evaluate the air quality impacts surrounding the plant site, a dense
receptor grid using rectangular UTM coordinates will be used. The receptor grid will be:

• 100 meters out to 2600 meters
• 200 meters out to 5000 meters
• 500 meters out to 10000 meters
• 5000 meters out to 45000 meters
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The grid will be adjusted, if necessary, so that the maximum impacts will be determined to the
closest IOO-meter rectangular coordinate. Figure 3 illustrates the proposed grid.

Figure 3. Sample Receptor Grid Near the Knauf Facility

Averaging Periods

The model will be set up to calculate the following concentrations:

NOx Annual and I-hour averages

Ambient Air Quality Monitoring Data

Existing ambient air quality data from Redding, California will be used for the background data.
Data from the most recent three year period, 2000-2002, will be provided by Mr. Michael
Kussow of the Shasta County Air Quality Management District.
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Additional Impacts - Growth Analysis

A growth analysis has already been completed for the Knauf facility in Shasta and no further
growth will be associated with the change in NOx emissions. Therefore, no new growth analysis
will be completed.

Additional Impacts - Soils and Vegetation Impacts Analysis

The soils and vegetation impact due to air pollutant emissions will address potential for damage.
The critical factors consist of, but are not limited to, the plant species, the ambient pollutant
concentration, possibility of a reaction with other pollutants, the soil characteristics and moisture
conditions, and the humidity of the atmosphere. This study will compare the increase NOx
emissions impacts to EPA screening concentrations below which the soils and vegetation will
not experience any adverse effects of air pollution (EPA, 1981, "A Screening procedure for the
Impacts of Air Pollution Sources on Plants, Soils, and Animals).

Additional Impacts - Visibility Impairment

The original PSD permit application included a Level II visibility impairment analysis for
particulate emissions. No credit was taken for the fact that all PM-10 and NOx emissions were
offset. Since actual PM-10 emissions are approximately 50% of the original study, no further
visibility analysis should be required. The original study used a PM-10 emission rate of 43.6
lb/hr, and the PSD permit was issued at 28.4 lb/hr.

Ambient Air Quality Impact Results

To validate the air quality impact analysis, all modeling input and output files, plus
meteorological data and terrain files, will be provided to the Region IX on CD-ROM. Modeling
summaries will be included in an Appendix to the PSD permit application.

If you have any questions or comments regarding this protocol or require additional information,
please contact the undersigned at 630-993-2127.

Respectfully submitted,

MOSTARDI-PLATT ASSOCIATES, INC.

Joseph J. Macak III
Principal Consultant
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INTRODUCTION

Knauf Fiber Glass GmbH (Knauf) operates a 195 ton per day fiberglass manufacturing facility in
Shasta County, California. A site location map can be found in Figure 1. The plant site is a 92
acre parcel in Shasta Lake. The facility address is:

Knauf Fiber Glass
3100 District Drive
Shasta Lake, California 96019

Project Contact

Mr. Stephen R. Aldridge
Manager, Environmental Health and Safety
Knauf Fiber Glass GmbH
240 Elizabeth Street
Shelbyville, Indiana 46176
Phone: 317-398-4434 Ext: 8408

Consultant Contact

Mr. Joseph J. Macak III
Principal Consultant
Mostardi Platt Environmental
1520 Kensington Road, Suite 204
Oak Brook, Illinois 60523
Phone: (630)993-2127
FAX: (630) 993-9017
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Permit History

Knauf submitted an air quality permit application under the federal Prevention of Significant
Deterioration (PSD) requirements on July 17, 1997. A PSD permit application was completed for
PM-10 because there was potential for the particulate emission rates to exceed 100 tons per year
and thus trigger PSD review for PM-lO. Using the conservative estimates, PM-I0 emissions
would have been 191.8 tons/year (43.6 lb/hr), and the PSD threshold was 100 tons/year. All
other air pollutant emissions were considered minor in comparison to the PSD threshold as
shown in Table 1.

After an extensive period of appeals, the PSD permit was issued three years later on March 22,
2000 with a reduced PM-I0 emission limit of 124.4 tons per year (28.4 lb/hr). Construction of
the facility commenced immediately and the plant began operation on February 4, 2002. Air
emissions testing was completed in April and December, 2002.

Based on oven and incinerator burner manufacturer's emission estimates, nitrogen oxides (NOx)
emissions from the facility were expected to be minor due to the use of low NOx burners in the
fiberglass curing oven. As a result, NOx was not formally evaluated under PSD in the original
PSD permit application, but was evaluated in the CEQA EIR and the required California BACT
analysis.

The results of the air emissions testing program demonstrated that the PM-10 emission rate was
equivalent to a level below 100 tons per year (approximately 14 lb/hr without margin for
uncertainty). NOx emissions test results demonstrated that the actual emissions resulted in a level
that exceeded 40 tons per year, but were less than 100 tons per year.

This air quality modeling protocol has been prepared to present the methodology planned for an
evaluation of the air quality impacts resulting from the NOx emissions increase from 24.8 tons
per year to 74.5 tons per year.
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Air Quality Standards

For areas that are in attainment with the NAAQS, maximum allowable increases or "increments"
in ambient pollution concentrations have been established for PMIO, NOx, and S02. These PSD
increments are presented in Table 2, along with the California Air Resources Board Air Quality
Standards (CARBAQS), Significant Impact Levels (for modeling purposes), and 8-hour Personal
Exposure Limits (PEL). The PSD increments are an absolute ceiling, stated as the maximum
allowable increases in concentration of the pollutant over a baseline concentration. In effect, the
PSD increments, when added to baseline concentrations represent new ambient air quality levels
for PSD areas.

Figure 1. Site Location Map
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Table 1. Knauf Shasta Facility Emissions from Original PSD Application.

Pollutant Knauf Plant, TPY PSD Review Required?

PM 10 191.8 (124.4t Yes

NOx 24.8 No

S02 4.4 No

CO 97.7 No

ROG (includes 39.4 No
Fonnaldehyde and Phenol)

Fonnaldehyde 8.76 No

Phenol 26.28 No

Ammonia 166.4 No

Note: All PM is considered to be PM IO.

a PSD pennit issued had a reduced PM-I0 limit.

Emission Source

The NOx emissions are a result of combustion in the oven burners in the curing oven. After the
fiberglass mat is fonned, it continues on a conveyer to the curing oven. The purpose of the
curing oven is to drive off the moisture remaining on the fibers and cure the binder. The oven has
six zones. Each zone has its own low NOx burner and blower to recirculate the hot air through
the fiberglass mat. The oven temperature ranges from 450 OF to 550 OF. Hoods are at the entry
and exit of the oven to capture the exhaust from the oven.

The regulated pollutants emitted from the curing oven are particulate matter and reactive organic
gasses from heating the binder, and nitrogen oxides, sulfur oxides, and carbon monoxide from
the natural gas combustion burners. These pollutants are sent to thennal oxidizers prior to
entering the main stack.

NOx emissions from the oven burners are at, or below, the manufacturer's estimated levels;
however, the unexpected increase in NOx above the pennitted limit is primarily due to the
conversion of ammonia (released from the binder during curing) to additional NOx when the flue
gases pass through the thennal oxidizer.
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Table 2. Air Quality Standards.

Significant
PSD Impact

Averaging NAAQS CARBAQS Increment Levels PEL
Pollutant Period (/-lg/m3

) (plg/m3
) (/-lg/m3

) (plg/m3
) (/-lg/m3

)

Ozone I-Hour 235 175

PMI0 Annual 50 30 17 1

24-Hour 150 50 30 5

NOx Annual 100 25 1

I-Hour 500

S02 Annual 80 20 1

24-Hour 365 105 91 5

3-Hour 1,300 512 25

I-Hour 655

CO 8-Hour 10,000 10,000 500

I-Hour 40,000 23,000 2000

Fonn- 8-Hour 2,000
aldehyde

Phenol 8-Hour 19,000

Ammonia 8-Hour 18,000
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AIR QUALITY IMPACT DISPERSION MODELING

Dispersion Model

Ambient air quality impacts for NOx from the Knauf facility will be assessed using the latest
version of the Industrial Source Complex Short-Term (ISCST3) Prime dispersion model (with
the Prime algorithm). The ISCST3 model was approved for use in the original PSD permit
application and is proposed for the further evaluation of NOx emissions from the Knauf facility.
The ISCST3 model is capable of assessing impacts from a variety of separate sources in regions
of simple or complex terrain. If necessary, the ISCST3 model can evaluate impacts of multiple
sources and sources over distances up to 31.25 miles (50 kilometers).

EPA regulatory default options (final plume rise, stack tip downwash, buoyancy-induced
dispersion, default wind profile exponents, default temperature gradients, calms processing) will
be used.

Facility structures (coordinates, height, ground elevation) will be programmed into the model as
shown in the example in Figure 2. The model will perform direction-specific downwash
evaluations if the stack heights are less than Good Engineering Practice (GEP).

The first phase of the modeling study will be a preliminary analysis to determine if there are any
"significant" increases of ambient NOx concentrations from the facility. The preliminary analysis
will determine if the project can forgo further air quality analysis for NOx, be exempted from the
ambient air quality monitoring data requirements, and define the impact area within which a full
impact analysis must be carried out.

A full impact analysis will be performed for NOx if the facility's estimated ambient pollutant
concentrations exceed prescribed significant ambient impact levels. The full impact analysis, if
necessary, will consider emissions from the proposed source, existing sources, and appropriate
secondary emissions.
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Fencefmes are used to build Special Grid Receptors.

! Labels I

Edit Building

Grid View

View Bldg in 3D

=::::;J1;l '£lel'ilbrm Unih
Elevation$ in mete,s

Change Ui'l~s I

Figure 2. Sample Input Screen for Programming Facility Structures in ISCST3.

Emissions and Stack Parameters

The stack exit parameters and emission rate to be used in the modeling are presented in Table 3.

Table 3. Stack Exit Parameters and Emission Rates.

Parameter

Stack Height, ft

Exit Temperature, deg F

Exit Diameter, ft

Flow Rate, ACFM

Exit Velocity, ft/s

NOx Emissions, lb/hr

Forming
Stack

199

190

17

447,531

32.9

20.5
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